Selective beta-cell loss and alpha-cell expansion in patients with type 2 diabetes mellitus in Korea.
In the presence of obesity, beta-cell mass needs to be increased to compensate for the accompanying demands and maintain euglycemia. However, in Korea, the majority of type 2 diabetic patients are nonobese. We determined the absolute masses, relative volumes, and ratio of alpha- and beta-cell in the pancreas and islets in normal and diabetic Korean subjects to correlate these findings with the clinical characteristics. Whole pancreases procured from organ donors were divided into 24 parts (control 1, n = 9). Tissue was also obtained by surgical resection after 35 partial pancreatectomies: in 25 diabetic patients, 10 age- and body mass index (BMI)-matched patients of benign or malignant pancreatic tumor without diabetes mellitus (DM) (control 2). Morphometric quantifications were performed. In control 1, the relative volume of beta-cells was 2.1 +/- 0.9%, and the total beta-cell mass was 1.3 +/- 0.3 g. The relative volume of beta-cells was found to be variable (control 1, 2.1 +/- 0.9%; control 2, 1.9 +/- 0.7%; DM, 1.4 +/- 1.0%; P < 0.05 DM vs. control 1 and 2) and showed good correlation with BMI (control 1, r(2) = 0.64; DM, r(2) = 0.55; all subjects, r(2) = 0.38; P < 0.05). Notably, in type 2 diabetic patients, the ratio of alpha-cell area to beta-cell area in the islet was higher than in control 1 and 2 (0.81 +/- 0.4 vs. 0.29 +/- 0.2, 0.20 +/- 0.1, P < 0.05). Additionally, significant alpha-cell expansion and a decreased beta-cell fraction were predominantly observed in larger islets (islet area, >6415 micro m(2); P < 0.05) in control 1 and diabetic patients. The relative volume of beta-cell was found to be correlated with BMI in diabetic patients and normal organ donors. Moreover, decreased beta-cell but increased alpha-cell proportion in the islets suggests for a selective beta-cell loss in the pathogenesis of Korean type 2 diabetes.